carrier (Fried, 1977) that retained galactoside transport but again showed no accumulation. The Fried mutant, in contrast with the Wilson mutants, showed no inhibition at all by N-ethylmaleimide. Preliminary mapping indicated two lesions, one proximal and one distal in the y-gene.
The present work describes the following further differences in the chemical reactivity of the active-site thiol group of the Wilson mutants.
(1) The reaction with N-ethylmaleimide is less affected by substrate 'protection' in the mutants.
(2) The air-oxidation of the thiol in carbohydrate-starved suspensions is very much increased in the mutants, transport of galactoside being rapidly restored by 2-mercaptoethanol, and equally rapidly by KCN.
(3) Oxidation of the thiol by the addition of 5,5'-dithiobis-(2-nitrobenzoate) is 10-50 times faster in the mutant.
In the light of these results it is suggested that the Wilson mutations have caused an altered and indeed a more exposed geometry of the active-site thiol, such that it is more readily attacked by reagents and less readily protected by substrate. In its new position it can apparently more easily form an oxidized disulphide bond with a neighbouring thiol. The correlation in both the Wilson and the Fried mutants of the modified proton-symport properties with the modified geometry (or reactivity) of this (ionizable) thiol group tentatively suggests an involvement of this thiol in the proton-binding function. , 1977) . The proton electrochemical potential gradient is also of fundamental According to the chemiosmotic theory of Mitchell (1966 Mitchell ( , 1968 importance in ATP synthesis and biological energy conversion the electrogenic extrusion of protons from a cell into the sur- (Mitchell, 1968) . Evidence for the existence of an outwardly 
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directed proton pump at the plasma membrane has been obtained for a number of bacteria (Harold & Papineau, Measurements of membrane potential were obtained by using the lipophilic cation triphenylmethylphosphonium, which is accumulated within cells in accordance with the Nernst equation (Grinius et al., 1970) . Intracellular pH was determined by measuring the distribution of 5,5-dimethyl-2,4-oxazolidinedione in accordance with the equations described by Heldt et al. (1973) . Cells were harvested during exponential growth and incubated in a medium containing either 3H-labelled triphenylmethylphosphonium or 14C-labelled 5,5-dimethyl-2,4-oxazolidinedione; silicone-oil micro-centrifugation was employed to separate cells from the bathing medium. Results were converted into cellular volume by using tritiated water together with I4C-labelled sucrose to estimate the extracellular volume (Bakker et al., 1976) . All samples were assayed by liquidscintillation spectrometry. Fig. 1 shows that there is a hyperpolarization of the outer membrane with increasing external pH from 6.0 to 7.8. This is in agreement with the existence of an electrogenic proton pump (Spanswick, 1972). The ApH component decreases in relative importance as the external pH is increased. This is due to the smaller variation in internal pH, which changes by less than 0.5 unit when the external pH is varied by 1.8 units. The net result of the variation in Ayl and ApH is a decrease in the proton electrochemical potential gradient ( A j i~+ ) of 15% when the external pH is altered from 6.0 to 7.8. This represents a relatively small change in A@H+, and agrees with the data of Padan et al. (1976) , which suggest that A&+ in Escherichia coli is maintained at a more-or-less constant value when external pH is varied (see also Raven, 1980). Further proof of the interchangeability of the electrical and chemical components of A~H + was obtained by using the selective inophore nigericin, which has been shown to collapse the ApH component of A,iiH+ (Padan & Schuldiner, 1978) . Addition of nigericin at 1 mmol-m-3 resulted in a marked hyperpolarization of the cell membrane at low pH values and a less significant hyperpolarization at higher pH. There is a good agreement between A j i~+ , as estimated from Ayl and ApH, and Ayl measured in the presence of nigericin (Fig. I ) 
